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INTRODUCTION

The purpose of this investigation was to determine the frequency
at which excessive rates of precipitation occur in different sections of
the United States, and the intensity and duration of those rates.
Such data are fundamental for the adequate and economical design
of farm-terrace systems, farm-drainage systems, highway and railway
culverts, municipal storm-sewer systems, and other engineering works
that must care for storm run-off. It is believed that this study has
developed data sufficient for predicting with reasonable accuracy
the period of recurrence of intense precipitations in any part of the
United States. The methods followed and the results obtained differ
considerably from those of the Miami Conservancy District.?

From a detailed study of the records of excessive short-time pre-
cipitations at the Weather Bureau stations in continental United
States having recording rain gages (see fig. 1), tables have been pre-
pared showing for each station the short-interval record of the most
Intense storm and the maximum short-period precipitations that have
occurred, and charts have been prepared showing the maximum
precipitations in periods of 5 minutes to 2 hours that may be expected
to occur with average frequencies of 2 to 100 years. From the same
records and those of 24-hour precipitations at all Weather Bureau
stations in continental United States, similar charts have been pre-
pared showing the maximum 4-hour to 24-hour precipitations of

! The compilation, analysis, an%vpublication of the data presented comprise a research project financed
by funds provided by the Civil Works Administration, and carried out by temporary employees of the
Bureau of Agricultural Engineering under the direction of the author.

2To Adolph F. Meyer, professor of hydraulic engineering, University of Iowa, the author is deeply
grateful for extended advice and assistance in preparation of the rainfall charts. The suggestions also of
Frederick Theodore Mavis, associate director in charge of the Laboratory of Hydraulic Research, Uni-
versity ofIowa, are acknowledged with thanks. Aidin the computations was given by engineers J. Alston
Fisher, Walter Valentine, Edward Soucek, L. W. Garrett, Charles W. Kinney, Carlos Kampmeier,
G. A. Kellow, F. W. Kunkel, R. B. Miller, J. W. Blessing, R. B. Day, and J. B. Saylor.

3 M1aM1 CONSERVANCY DISTRICT, ENGINEERING STAFF. STORM RAINFALL OF EASTERN UNITED STATES,
Miami Conserv. Dist. Tech. Rept. pt. 5, 310 pp., illus, 1917,
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FIGURE 1.—Weather Bureau stations furnishing data for determining high short-time rates of rainfall.
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RAINFALL INTENSITY-FREQUENCY DATA 3

5-year to 100-year frequencies. Other charts show the number of
excessive rainstorms per 30 years that occur in each of the months.
The data studied comprise all recorded by the stations indicated,
through 1933. The short-period records cover a total of 28,077
rainstorms. (Snowfall was not considered in this study.)

Many recent researches have demonstrated that, as a basis for the
design of improvement works, conclusions respecting the probable
intensity and frequency of rainfall in a given area are far safer and
more economical if drawn from a study of the occurrence at many
stations than if drawn from 25- or 50-year records from only one
station. Single-station records seldom, if ever, give a correct picture
of the normal rainfall experience in any particular ares. The charts
presented herein are based upon the weighted rainfall experience of all
Weather Bureau stations, and therefore are more dependable for
design than the records of any individual station. However, since
heavy rains are local phenomena and subject to local influences,
especially in mountainous regions, the intensity-frequency charts
shown are recognized to be, as predictions of future occurrence,
probabilities rather than absolute certainties.

METHOD OF INVESTIGATION

Excessive storms may be divided into two classes, (1) rains of great
intensity and short duration, and (2) rains of moderate intensity and
long duration. Those of the first class, which are usually the more
destructive, are the storms that are treated in this publication. In
cities where nearly the entire watershed areas may be impervious,
practically all of the storm water may find its way quickly into the
sewers. On agricultural lands a large portion of the precipitation of
3uick, heavy storms may need to be carried off by the drains if flood

amage is to be prevented, or by the terraces in order to avoid soil
erosion.

To obtain accurate records of intensive precipitation for short
periods requires automatic recording rain gages. The first automatic
rain gage was used in 1888, by the Signal Service. (See report of
the Chief of Weather Bureau for 1896-97, p. 362.) Since 1893 the
Weather Bureau has installed many more self-registering gages, until
by 1933 there were records made by such instruments at 211 stations
(including a few stations at which records had been discontinued).
The records of the intense precipitations at those stations have been
published in the annual reports of the Chief of the Weather Bureau
for 1895-96 and subsequently. Those records show—
the accumulated amounts of precipitation for each 5 minutes during all storms
in which the rate of fall equaled or exceeded 0.25 inch in any 5-minute period,
or 0.30 inch in any 10-minute period, or 0.35 inch in any 15-minute period, etc.
If the period be 1 hour the minimum fall would need to be 0.80 inch; if 2 hours,
1.40 inches. (See report of the Chief of the Weather Bureau for 1929-30, p. 58.)
In the South Atlantic and the Gulf States, including Arkansas, Ken-
tucky, and Tennessee, but not including the western portion of Texas,
very heavy falls are so frequent that the published records show
generally for those regions only the storms in which 1 inch or more fell
n an hour.

The published Weather Bureau reports show the accumulated
amounts of precipitation at 5-minute intervals during the storms.
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F1GURE 2.—Sample form of computation of maximum short-time rates of rainfall.
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RAINFALL INTENSITY-FREQUENCY DATA 5

Comparison of the published data with the original records for a
number of storms indicates that the actual maximum 5-minute
precipitation during any storm commonly exceeds the published
figure by 8 to 10 percent, when determined from the particular
interval of greatest downfall rather than from the series of regular
intervals. %imilar comparisons for the 1-hour and 2-hour precipi-
tations indicate that the actual 1-hour maximum is 4 to 5 percent
greater than the published record, and the 2-hour maximum 9 to 12
percent greater, because the published records de¢ not include
rainfall at low rates near the beginning and the end of the storm.
The method of arranging these data to determine maximum rates of
rainfall for short periods is illustrated in figure 2. On this form are
shown the storms of July 14, 1912, and September 2, 1922, at
Washington, D. C. If a storm lasted only 40 or 50 minutes, for
example, in preparing the charts the observed precipitation in that
length of time was considered also as having fallen in periods of
1 hour and 2 hours. It should be noted that in parts of the United
States, especially in mountainous areas of the West, intense storms
of small extent such as local cloudbursts have occurred without
being recorded by the Weather Bureau because the stations there
were not equipped with self-registering rain gages. :
On such forms the times of beginning and ending of the storm and
other data are entered on the line showing the observed precipitation
by 5-minute intervals, up to 50 minutes from the beginning of the
period of excessive precipitation, as copied from Weather Bureau
records. Unusually prolonged precipitations of great intensity have
been summarized to show accumulations at less-frequent intervals.
The stated increments of precipitation were computed from the
figures of observed precipitations on the line above. Each maximum
precipitation shown for any storm is the maximum for the period of
length stated by the figure in the heading of the column, and was
determined by selection from the 5-minute increments. For example,
in the 1912 storm (fig. 2) the maximum precipitation {for 5 minutes
is the fifth increment, that for 10 minutes combines the fifth and
sixth increments, and that for 20 minutes combines the fifth, sixth,
seventh, and fourth increments. In the 1922 storm the stated maxi-
mum for 5 minutes is half the eleventh increment, which is for 10
minutes, the 10-minute maximum is the eleventh increment, but the
15-minute maximum is the second, third, and fourth together. Com-
parison of the observed precipitations and the maximum short-period
precipitations plotted in order is shown in figure 3.
Intensity-frequency diagrams were prepared for all stations (like
figures 63, B and 64, B), from all records through 1933. From these
were determined the maximum precipitations in periods of 5 minutes
to 2 hours that have occurred with different average frequencies.
In determining the 24-hour precipitations, all storms were considered
that exceeded certain arbitrary limits set low enough to get reliable
determinations for 5-year frequencies. For a few States, 33-year
records were used; for some, 24%-year records; and for the others,
the 20-year records covering 1914-33. The 4-hour, 8-hour, and 16-
hour precipitations were obtained by graphic interpolation. The
determined values for the 10-minute to 2-hour durations and for the
24-hour duration were plotted on logarithmic paper with the
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coordinates intensity and duration, for each of a large number of
stations, and smooth curves were drawn locating points of equal
frequency. These curves showed the intensities of the precipitations
of 4, 8, and 16 hours duration.

On outline maps of the United States the amounts of precipitation
in different periods for different recurrence frequencies, determined as
just described, were marked in the proper locations. Then iso-
hyetals—lines of equal precipitation—were drawn, the plotted values
being weighted according to best judgment, considering the length
and character of the records from the different stations.

PRECIPITATION RATES AND FREQUENCIES

A summary record of the most intense storm at each station,
selected from consideration of the maximum short-time rate of
precipitation, is given in table 1. The maximum short-period pre-
cipitations recorded at each station are given in table 2, which shows
the records for periods up to 12 hours duration. The precipitation
shown for any period, in table 2, may have occurred in a different

WASHINGTON, D.C.
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FIGURE 3.—Maximum short-period precipitations plotted in order of intensity compared with act ua
storm record, for two heavy storms at Washington, D.C.

storm from that in which the precipitations shown for any or all
other periods occurred.

The maximum precipitations for periods of 5, 10, 15, and 30 minutes
and 1 and 2 hours that may be expected to occur on an average of
once in 2, 5, 10, 25, 50, and 100 years in continental United States are
shown in figures 4 to 39, and the maximum precipitations for 4, 8, 16,
and 24 hours expected to occur once in 5, 10, 25, 50, and 100 years
are shown in figures 40 to 59. The isohyetal interval is not the same
on all these charts; even on some individual charts there is variation.

For California, Oregon, and Washington the locations of the 5-
minute to 2-hour isohyetals could be determined only approximately,
because of the small number of rainfall stations having automatic
recording gages. No attempt has been made to show the precipita-
tions for 4-, 8-, and 16-hour durations in California and the western
part of Oregon and Washington, and in this area the 24-hour pre-
cipitations are shown by figures for 28 districts instead of by iso-
hyetals. (See figs. 60 to 62.) )

Graphs of the high-intensity precipitations at Honolulu, T. H., and
San Juan, P. R., and the corresponding curves of average frequency
are shown in figures 63 and 64.
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The amount of surface run-off from a heavy rainfall, and the
damage caused through floods or soil erosion in any locality, often
depends in considerable measure upon the time of year when the
storm occurs. The number of excessive short storms (2 hours or less
duration) classed as excessive by the Weather Bureau that have
occurred in each month, adjusted to a period of 30 years, are shown
in figures 65 to 76, one figure for each month. The average period
of record at the 206 stations is 29.5 years. The average number of
storms in 30 years, as shown on the charts, was computed for each
station as nX30/y, in which n is the number of excessive storms
recorded and v is the length of the record in years. Comparison of
figures 65 to 76 will show in what months heavy rainstorms are most
frequent, for any part of the United States.

USE OF THE DATA

The rational method of estimating run-off is by substitution of
known or assumed values for symbols in the formula

Q=CIA

in which Q=the rate of run-off, in cubic feet per second;

I=the rate of rainfall, in inches per hour;

O=the run-off coefficient, a decimal stating the portion of
rainfall 7 that appears as run-off and depending upon
the character of the drainage area;

and A=the drainage area in acres.
(The error of this formula is only 0.83 percent; exactly, with C=
1.0000, a rainfall of 1.0000 inch per hour would give a run-off of
1.0083 cubic feet per second per acre.)

In applying this formula to any particular case, the area A is known,
the rainfall rate I may be taken from the intensity-frequency charts
(figs. 4 to 64) having regard for the economic aspect cf the problem;
and the coefficient Cis a matter of judgment in comparing the case in
question with others where run-off measurements have been made.
Values of C for small agricultural lands have been given by Ramser *
and values for impervious areas are stated in many textbooks on
design of sewers.

Examples will illustrate use of the graphs and tables herein. It may
be required to estimate the rate of run-off from a watershed of 40
acres in the vicinity of Washington, D.C., in order to design a ditch to
drain that area. The distance from the most remote point of the
area to the outlet ditch, along the course of flow, will be 2,000 feet.
The ground slopes and character of surface indicate a velocity of flow
of about 180 feet per minute. The period of concentration of flow
from all parts of the area is thus computed as 2000-+-180=11 minutes,
The degree of protection deemed economical will permit overflow of
the ditch not oftener than once in 5 years. By interpolation between
figures 11 and 17 for Washington, D. C., the maximum precipi-
tation in 11 minutes and of 5-year recurrence interval is about 0.86
inch or 4.7 inches per hour. Estimating the coefficient C as 0.40,
and substituting in the formula stated, the run-off is calculated as
Q=0.40X4.7X40="75 cubic feet per second.

1114 R?gzsfm, C. E. RUN-QFF FROM SMALL AGRICULTURAL AREAS, Jour. Agr, Research 34:797-823
us. '
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Suppose it is desired to estimate the size of ditch necessary to carry
away the drainage from a swampy area of 4,000 acres situated in the
vicinity of Vicksburg, Miss., for a storm to be expected once in 5
years. The distance of the most remote point might be 32,500 feet
from the outlet, and the ground slope and cover be such as to give
a_velocity of 90 feet per minute for the flow between those points.
The period of concentration for the area then would be 6 hours. By
interpolation between figures 40 and 45, the maximum precipitation
at Vicksburg in 6 hours, to be expected with 5-year frequency, is 4.2
inches or 0.7 inch per hour. Assuming 0.4 for the coefficient C,
the run-off then is computed as @=0.4}0.7X4,000=1,120 cubic
feet per second.
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TABLE 1.—Most intense rainstorm recorded at each station through 1933

9€—o75689

[For some prolonged storms prior to 1929, the records used in preparing this table show the precipitation by 5-minute intervals for more than 50 minutes. For some prolonged
§to€mfi mf f1929 z;gd subsequent gears, }Ehe m]aximum short-time precipitations given in this table were determined directly from graphic records by the registering rain gages
instead of from the increments shown herein

Entire storm Precipitation for various periods, in inches
Time ex-
Station and date Item Duration . “’rsft’g © Hours
Rainl began
From— To— 25 | 30 6 |12
L In,
Abilene, Tex...._......__. Observed precipitation.| 4:10 p.m -89 #9pm. | 0.010. 401 0611, 48/1. 772032, 2412. 872, 41 |||\
Sept. 5, 1920. Maximum for period....
Albany, Y gherved precipiiaion-
Aug. 11, 1814. Maximum for period-_

Alpena, Mich__________.__
May 29, 1914,

Amarillo, Tex___._________
May 26, 1905.

Anniston, Ala_____________
Sept. 5, 1906.

Apalachicola, Fla..________
May 2, 1923.

Asheville, N.C___________.
Aug. 18, 1918,

Atlanta, Ga__ _.__.________
Aug. 11, 1926.

Atlantic Ciiy, N.J...__._.

July 22, 1903.

Austin, Tex_.__

Increment..._.__.______
Maximum for period. .
{ Observed precipitation.

{ Observed precipitation.

Increment.._._________
Maximum for period-

Observed precipitation..
Increment__.______
Maximum for period. ..
Observed precipitation.
Increment._._.._________
Maximum for period. - _
{Observed precipitation.

Maximum for period._.
{Ohserved precipitation.

Maximum for period. .-

{Observed precipitation.

Increment...___________
Maximum for period.__
Observed precipitation.
Increment_.______ e

Maximum for period.___

Increment_.____________ .

Increment______________ -

Increment__..._________ -

May 6, 1930.

1 T.=trace.

{Observed precipitation.
Maximum for period. ..

1.37/1.68
.40| .3
15911 711,
2.65(2. 97(3.

.55 .32] .
2. 68/2.97(3.

.34] .48
.14

2. 65
1.69

.12
1. 69

2.23/2.

2.3412.69(2. 812

20 . 24| .
2. 34/2.

2. 65/2.
.19) .
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TaBLE 1.— Most intense rainstorm recorded at each station through 1 933—Continued

Entire storm Fall Precipitation for various periods, in inches
Time ex- | prior
Station and date Item Duration | el tg:s’f' Minutes Hours
Rr:ﬂ" began | sive
From— | To— rate? | ¢ | 10l 15|20|25|30(35]40|45|50| 60|80 100{120] 3 | 6 |12

Baker, OTeg. - eeeeemmeev lg]lzrsee{_‘;ggtmeclmwtlon- 2 o'isgo.mozeeo. T U TR AU T AU NS SN IO

July 13, 1908. Maximum for period.-- 46| . 58|
Bt M. rrrerrr e 1 7o 2

July 12, 1903. Maximum for pel 1.90(2. 23/2. 52
Bentonville, Atk —-.o—-. {?nb;eegggtpreclmtatmn. ;glg:l 59

Apr. 23, 1908, Maximum for period. .. 1. 45(1. 62(1. 68
N 5"

June 24, 1924. Maximum for period_.. 1071,
S 3

Sept. 3 1918. Maximum for period.--|- 1,531
D X D[S B

Aug. 8-10, 1909. Maximum for period..- 1. 261.
Block Island, R.I.-... {?nl‘)jerved‘preclplta'_;xgn. :45a.m. | 8: K .09] . ii»g ‘ol

Sept. 3, 1628. Maximum for period_.|-.. . 233 - 64| - 87(1. 061,
N e : 1 ey B

July 30-31, 1912. Maximum for period. - - |--- - .33[.35].
R — e e Kt Wl WO 4 B

Aug.7, 1 Maximum for period. .- -56] - 90[1. 07[1. 20[1.
Broken Arrow, OKla. ... {?nlffeﬁiﬂtlff'fcf‘_’ff‘ftfﬂ'fi 030 pm. |120pm. | 6.99 280 am. | 26550 34130l )

Aug. 4, 1928. Maximum for period .. |- _------- I ~28| . 54| . 80[1 011,
Brownsville, TeX. - {Observed precipitation.| 3:00 a. 105 a. 3 : .m. .06]. 2(75 gg 1. 18|1.

Apr. 27, 1932 Maximum for period. . - “641. 28(1. 692, 08[2.
Buffalo, N.Y - - eeomeeeeee {Observed preclpltatlon. 45 p. :00 a. A R .m. . ‘g gé

July 19-20, 611 IR
Burlington, Vt....ccoae-- { gg 'g; 02l o4

June 21, 1633 Maximum for period- .| ------- g B B B B B B B Rt R0

01
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Cairo, 111 {Observed precipitation._| 3: .m, | 6:05 p.m. | 256 3:11 p.m. .01} .46) .91]1.32/1. 54|1. 66/1. 76/1. 85]  (Record incomplete.)

""""""""" Increment.__._________ 41) .22 .12 .10} .09 | ___j.___|.__ (R TRV ORI RN RSN S
July 30, 1913. ig[l;:ximuén for period . 13211 L Q0L 70 85
served precipitatio: .67(1.081. 451, 1.
Canton, NoYoooooooooeeo {lncrement___. 220| .41) 37| . 28| .12] .
uly 16, 1920. ngimu&n for - 1.06(1. 26/1. 33 1. ;31 85 1.2‘11 53037550036
Observed precipitatiol .46/ . 59| .67| .76 .78| . 1. 85[2.95/4.
Cape Henry, Va ..o aomegprecipitation. ~10] . 13| -08| . 09| . 02| . 06, 70[1.10/1. 31
uly 80, 19el. ll(;{aximuéntorperiod_-_ 1 332.132.362.33.113.43 :;gga.sg%?g
: bserved precipitation . . . .81i1, 14[1. 51|1. 9' 2. 48|2.
Charles Oity, lowa. ... Rorementoroe itation -13| -21) (30| 33| .37 46| . 23| .13[ 15| . 22
une » 1900 |Maximum for period. - 1. 16(1. 46/1. 69(1. 90[2. 03[2. 16[2. 24/2. 332. 48[2. 70)
Charleston, S.C Observed precipitation . .44| . 57| .72 .80 1. 50{2. 453. 54/4.
Sept. 5-6. 1033, T Increment._____________ 12| .10| . 13| . 15| .08 . 53| . 951, 09]1.
ept. -6, . Maximum for period. _. 1. 87(2.16/2. 36(2. 57(2. 77 3. 51)4. 0815. 28/6. 12|
Charlotte, N.C.___.._.__._ {ggmgggjf?j{)jtéflﬂ}; B e e e R W W W e
Aug. 17, 1923. Maximum for period. .-
Chattanooga, Tenn........ {ﬁ‘éi‘éﬁﬁﬂt‘_""?“"‘?f‘_"_‘ft
June 15, 1924. Maximum for period__.
Cheyenne, Wyo........... {&Zﬁiﬁﬁﬂﬁf?i‘_’fﬁ?ﬁ‘?_‘f:
June 14, 1926. Maximum for period- .- .
Chicago University, lI.___ {?nbcsrzr;"ggtpl'ecl[ftatlont .
July 7, 1921, Maximum for period._- _51(1.
Cincinnati, Ohio. . ______.. {ﬁ%ﬁgggg"“‘mm{w- 1312,
Aug. 7, 1920, Maximum for period._. . 78121312,
Cleveland, Ohio.._________ {g%iggggg)f?mpnanon_ e e
Aug. 20,1901 Iédbaximu(;n for perio‘ ; gg % ;Z 1. gg -
N served precipitation . . .31{1.37(__.
C‘}L‘ﬁmgia'lw """"""" {Increment ______________ .23] .09] .06|___
y &2, 1908. 1(\)’Il§1ximu(11n for pel;iotdﬁ_. 9911 §2 1. %{1} 1.87|---
: served precipitation. 1. 391. 60/1. 64| _.
C(}luu]mlz)éa,lgz.g """""" {Incrqment .............. - .341 .21 .04 __
y 20, 1922. l(;{émmuén for periqid_.. 1.:;91,601.2‘4____ cailoelials s
s served precipitation. . 61/1. 07]1. 49{1. 74/1. 94|2. . 102, e
Clumbus, 0RO {Incrgment .............. ~43) Ja0| 42| 25| (20| .12 .04/ .
’ . g[l?nmu&n for periotd . 1.311. 56|1. 76|1. 88|1. 97| g gb 2. 10]2.
served precipitation. . 60[1. 09(1. 60/2. 152. 48|2. 69| ___
C(}ﬂ?;rg,gd;[ """"""" {Incremenc .............. .30] .49 . 51| .55 .33 .21].__
’ ' 1(\)/Il?ximu&n for pex;io‘d___ - 1. gg 1.88/2. 18] g 39/2. % 2. Gg 5 i3
: served precipitation. . 83|1. 36|1. 782. 09|2. 23|2. 35|2. 4
Copoordis, Kas. ... {Increment ______________ -42) 53 (42 .31 . 11| 12" 08
P AR me e Ig[l;aximuén for pe;i%d'" 1.37/1. 6? 1 gg g 13(2. fg % :;g g 3:3 sl ealis
ot served precipitation_ 1. 15(1. 571, . 38/2. A . 0813. . . 66|
Corpus Ohristi, Tex......... {Incremenc ______________ i 248|142 41" 40[ . 10| . 27| .33 . 13[ . 42| . 03|
ad . Maximum for period._. 1. 3711, 78]2. 1812, 38]2. 55/2. 883, 083. 22/3. 63{3. 66.. .

1 T.=trace. 2 During the night. 34 hours.
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TABLE 1.—Most intense rainsiorm recorded at each station through 1933—Continued

Entire storm Fall
T'ime ex- | prior
Station and date Item Duration | cessive | toexs
Rr:h“' began | sive
From— | To— rate !
3 1:25 X In.
10:30 p.m. 125 a.m . 00110:43 p.m 0.02
Dallas, Tex..... Increment

May 4, 1920 _______

Davenport, Towa__._._____
July 14, 1910_ ... _.

Dayton, Ohio___.___._____
Sept. 5, 1916______.____._|

Del Rio, Tex. ...
Feb. 27,1921 __________

Denver, Colo____......____
July 14, 1912 .________

Des Moines, Towa.________.
July 18-19, 1904 __________

Detroit, Mich________._..__
Aug. 17, 1926.

Devils Lake, N.Dak._______
June 8, 1929.

Dodge City, Kans_________
Sept. 16-17, 1906.

Drexel, Nebr__._
June 28, 1919.

Dubuque, ITowa___________
July 9, 1919.

Due West, S.C____________
July 27,1926 _________

Duluth, Minn_._.________.
Aug.12,19100 . __________

{Observed precipitation.

Maximum for period.- ..
Observed precipitation.
Increment.
Maximum for period-_.
Observed precipitation.
Increment.
Maximum for period.__
Observed precipitation.
Increment.
Maximum for period. .
Observed precipitation.
Increment.
Maximum for period.--
Observed precipitation.
Increment.__.

Maximum fo

Increment..____..___..-.
Maximum for period.__
Observed precipitation.
Increment__ ... ...
Maximum for period. -
Observed precipitation.
Increment___.____._...__
Maximum for period. .
Observed precipitation
Increment_._._._._._____
Maximum for period...
Observed precipitation_
Increment.______________
Maximum for period.-_

Observed precipitation.
Increment._____________
Maximum for period.__.

Observed precipitation.

{Observed precipitatic;ﬁ: 1

{Increment .............
Maximum for period. ..

Precipitation for various periods, in inches

Minutes

Hours

5110|1520

25

30

35

45

50

80

100

120

12

.32 .87 .33 . 10| .
. 87(1. 20]1. 52(1. 62|1.
.14].23) .29 .3 0|

Pt et =
RRARER G RN

.
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: Observed precipitation.| 6:24 p.m. ® 1.32] 7:31 p.m. L1 JRCR U R I S e
Eg‘:::lporf, llglzasune """""" {Increment .
8. & 198 Iadl;aximuén for period___ . N S N IR .
. served precipitation_| 2.44] 451 p.m 05
El}‘nns, 4W1’;ﬁ‘ """"""" {Increment
ug. 4, . Maximum for period_. .
Ellendale, N.Dak Observed precipitation.-
,N.Dak_________
July 2, 1621, Tacrement ;
glg.xlmuén for pe%;}d R
served precipitation.
Pt T o e
’ . Maximum for period___
Erie, Pa {?bservedtprecipitation.
R nerement_ . .__________|_
May 26-27, 1903. Maximum for period. .
Escanaba, Mich___________ Observed precipitation_
July 12,1903, Increment...... o3t
%’ngnmu&n for period__
f served precipitation
E%rgSa,lgallé%é """""" {Incrqment_,.
g . 1(\)/Iliax1mu(11n for
. served precipitation._
E?nsvllgeigongd """""" {Increment. ...........
ug. 10, 190s. g[;xsximuén for pertiod.__
: erved precipitation.-
F lggstag, 1%(1)181 “““““““ {Increment
ug. 2, 1908 1(\)/It§1ximuén for peziod__
: served precipitation.,
F ‘}ﬁls%ét%ég'k """""" {Increment
¥ 23, 1908. Maximum for period._ _
Fort Wayne, Ind._._____ Observed precipitation_
July 14, 1916. Inorement g
Maximum for period._
Fort Worth, Tex {?bservedtprecipitation.
e T nerement_.____________
Aug. 22, 1916. g[l;iximuén for period___
. served precipitation._
Frgsertloscl%gg.- Increment IO
i . I(\)/Il?nmuén for period___
served precipitation_
Gapreston, Tog.-.—.o.. Enctement. oo
i - [gfi;ixlmu&.u for pqnota_._ -
: served precipitation..
G?gd %Ial‘;%’g’ Mich.....__ {Incrqment-___
8- 9 2. Maximum for period__
Grand Junction, Colo .____ Observed precipitation.
Aug. 22, 1914, Inorement.._____..___|. :
git?xmugl e 7:35 9:50 p.1 8 837 pm. | .57 . D T P N
. : served precipitation.| 7:35 p.m. | 9:50 p.m. | 2.78[ 8:37 p.m. . 571 .36 . 84/L. 101. 31{1. 511. 71{1.
Grand Raplds, Mich... Increment 1 i R I -36 48] - 26) . 21| . 20| . 20| . 15| . 15| . 10 .
’ : Maximum for period._.|___________\__________I_77777 | N . 481 . 8411101 31'1. 5111, 71'1. 8612, 01'2. 12l2. 19) | __ | ___l____

1T, = trace. 2 During the night.
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TaBLE 1.— Most intense rainstorm recorded at each station through 1933—Continued

Entire storm Fall Precipitation for various periods, in inches

Time ex- | prior
cessive | to ex-

Station and date Item Duration . rate ces- Minutes Hours
Rt:ﬂl' began | sive
From— | To— rate! | 5 | 19 15|20|25[30|35]|40|45{50|60|80|100{120 3 | 6 |12
ob 4 In, 4 In. " 08
: served precipitation_|10:45 a.m. [11:45 a.m. | 2.11{10:45 a.m. 0 |0.23;0.60]0.921. 29]1. 59|1. 81{2. 03[2. 08[___ _|____| - —_|-coc|-ooo]ommn]immae|-mmm .
GrAeen %asl’éovs" 18 Ir.wrex;nmmrp P .23 .37] .32| .37| .30| .22 .22 . .
ug. 9 Maximum for period.__
Greensboro, N.C...._. &l;srix:‘rggtpreclpltatlon_

July 7, 1931. Maximum for period___
Greenville, 8.C_._._______. {&%ﬁiﬁ;’gﬂ?’ec‘p‘m“’“-
Aug. 6, 1931. Maximum for period___
{Observed precipitation_

Groesbeck, Tex

Oct. 1-2, 1927. Increment....._.__._....

Maximum for period--_
Hannibal, Mo_____________ ?nl‘);erved'preclplfatlmf:
Aug. 17-18, 1506. Maximum for period__

Harrisburg, Pa. ... Observed precipitation.

Aug. 8, 1625 Mt for period-_-
Hartford, Conn._._________ {?nlgeegggtpriclpltanon.
Aug. 1, 1929. Maximum for period___
Hatteras, N.C_____________ {?nlgeegggtpie_m)_ltanon.
Sept. 5, 1928. Maximum for period___
Havre, Mont______________ {&%ﬁgggtprempltatlon.
July 9, 1909. Maximum for period.--
Helena, Mont. ... {&%srervgd‘precmltatlon-
June 29, 1909. Maximum for period___
S PN 1
Dec. 30, 1923. Maximum for period.__|-
g i[O 06D BB e
July 3, 1929. Maximum for period-_- - _| .48] . . . 14|1. 35(1. .
Fouston, Tex.———————-.. {ggsrgggggff’f}?}f?f{?j; e 20l 0 8al

: .09( . 06| .04 .03 . 26| . 5
Aug. 11, 1926, Maximum for period__. . 84/1. 432. 00'2. 26!2. 4012. 44'2. 47

4!
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Huron, S.Dak.____________
June 14, 1924.

Indianapolis, Ind_.________
Aug. 13, 1913.

Tola, Kans._.__..___________
Oct. 1, 1923.

Jacksonville, Fla_._._._____
July 27, 1917.

Jupiter, Fla___.___.________
Oct. 27-28, 1908.

Kalispell, Mont.____._____
Aug.10,1920__.._________

Kansas City, Mo_...__.____
Aug. 23, 1906.

Keokuk, Towa_____________
July 31-Aug. 1, 1932.

Key West, Fla_.___________
Aug. 18, 1926.

Knoxville, Tenn_._._______
July 16, 1931.

LaCrosse, Wis_..._________
June 11, 1929.

Lander, Wyo._...._________
July 31, 1931.

Lansing, Mich_.___________
July 7, 1923.

LaSalle, Il .______________
May 10-11, 1905.

Lewiston, Idaho_____.__..__
Aug. 24, 1907.

Eexington, Ky_..__..__.___
July 3, 1931.

Rincoln, Nebr..___________
July 25, 1914,

Increment_.____________
Maximum for period. __
{Observed precipitation_

{Observed precipitation_

Increment
Maximum for period.._
Observed precipitation.
Increment._...__.____._
Maximum for period._.
Observed precipitation.
Increment

Maximum for period.__

Observed precipitation
Increment

Maximum for period. ..
Observed precipitation.
Increment

Maximum for period_ ..
Observed precipitation._
Increment._.. __ ______
Maximum for period ..
Observed precipitation.
Increment

Maximum for period...
Observed precipitation.
Increment

Observed precipitation._
Increment

Increment_..___________
Maximum for period. ..
{Observed precipitation.

{Observed precipitation._|

Increment._.._.__._____

Increment.
Maximum for perio
Observed precipitation.
Increment.___

{Observed precipitation.

Maximum for i

Observed precipitation._
Increment______________
Maximum for period.._
Observed precipitation.
Increment..____________
Maximum for period. .

Increment._.___________

{Observed precipitation.

Maximum for period. ..
IT.=trace.

Maximum for period. ..

Maximum for period._.

Maximum for period_._|.

6:25 p.m.

10:45 a.m. |

2During the night.

20| . 621,

27 .90{1. 17

1. 03]1. 47
L70] .44
1. 14{1. 47|
.50 .95
. 26] . 45|
. 9611,
1. 06{1.
7

~

. 08|
.99(1,
L71H1L
.54 .
L9711,

.42] .
L9211,
.15
.02] .14
. 75(1. 02
.16/ . 36
.11] .20
.70/1. 02

1.16/1; 59

43| 54| .

1.7411.8911.9812,04!____1____l___ Lot
.27| . 15| . 09| . 06|

1. 74/1. 89(1. 98/2. 04 R

1. 46(1. 78/1. 98/2. 05[2. 18)2. 41(2. 56/2.

.51 .32 . 13 .23) .15} .

2. 41[2. 56/2.

o=

2. 18/2. 36(2. 47|
.37) .18 .11/ .07| .
2. 19]2, 36/2. 47/2. 54/2.
1. 53|1. 53|1. 54{1. 55]1.
.01
L 551,
1.41
.01
1. 41]1.

8

3
; = BN e, ]
| gEgnonazanzas 5

[

123

D
[SI=N

Y

1. 16|1.
.41) .
.05
1. 29

.33) .37
1. 61{1. 76|

._.
© N
N
N.

2. 40(2. 69[2.
.24 .29 .
2. 63[2. 85[2.
2. 78(2. 90|2.
62) . 30| .35 .25 . 12| . 09| .07 .02} .04
1. 89]2. 2412, 53|2. 78]2. 90/2. 99/3. 0613. 08]3. 12| .
4 21% hours.

b
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TaBLE 1.— Most infense rainstorm recorded at each station through 1933—Continued

Entire storm Fall Precipitation for various periods, in inches

Time ex- | prior
cessive | to ex-

Station and date Item Duration . rate ces- Minutes Hours
R‘?;ﬁ" began | sive ,
From— To— rate! | 5} 101 15|20 25/(30]|35]40|45 ‘ 50 |60 |80[100{120{ 3 | € |12
o} d 0 0 Do 3 T2 1o, 1500.3300. 560, 91]1. 12]1. 52]1. 85 04‘ 2002.5
bserved precipitation_| 12:40 p.m. | 6:40 p.m. . 9 56 p.m. 0. 310. 15/0. 330. 560. 91|1. 12{1. 52{1. 85(1. 97(2. 04)2. 29{2. 55{- - - |- - --|-cco|omoon}--o--
Lllt\?e Rock Afk ---------- Increment.._——- ... “15| .18| . 23| .35| . 21| . 40| .33| .12| . 07| .25| .26
ov. Maximum for period_ - “a0| . 73| - 96|1. 29|1. 521, 70{1. 85|1. 97|2. 1412 29]2. 55|
Ve Ange [ OTE P SU SRR PR B
eb. 18, 1914. Maximum for period_ - .gg 44 '681'%1 ggi ;81 éﬁé‘%‘é‘ 321.321.431.13 .
- Observe precmxtatlon. 5:52 p.m. . .06 .15 . 70|1. 5! 1 . 06[2. 22{2. 38|2. 70|3. 3
M‘:;lsv;]]el'sgﬁy ------------- Increment °| - 06| -09| . 55| - 50| -32| - 18| . 20| . 16| .16) . 16| .32| . 73| .
v 4 Maximum for . 55/1. 05(1. 37|1 551.731.912.272 23], 39l2. 55(2. 92]3. 644.
: s Observe preclmtatlon, 1. 32|1. 38(1. 42|1. 44(1. 48,1. 48|1. 55(1. 75{1.
Ludington, Mich_.___._... {In
crement "28| . 52| 30| . 14| . 08| . 06| .04| . 02| - 04| .00] .07) . 20| .
June 2, 1931. Maximum for period. .- = : 52| 82011011 2411, 32[1. 38]1. 42{1” 441’ 48[1. 48]1. 55{1. 75{1.
Lynchburg, Va........._. {&%ﬁg‘;gt‘_’fﬁ’?{‘_’ft_"f‘_‘_"“ 30pm. | 1:20pm. | 2.78 | 9:10p.m. B 1 < i et -
Aug. 26-30, 1903 Maximum for period- . 03(2. 13| _
Macon, Ga. ---ooomeee oo ﬁféiiﬁégtm““’“““‘”‘ ¥ Y Rt i ToE 8 ol or
July 18, 1916. Maximum for period_ 6|2, 14]2. 28[2. 41|2. 53(2. 70/2. 8813 11(3. 32
Madison, Wis. - oo g]‘g_‘;gggtpre“p‘m“m- 2 0912 2012. 5012 83,3. 18- o
Aug. 8, 1906 Maximum for period. .- 2, 09]2. 2912 64(2. 98[3. 19[3. 6114. 544
g ... [ G LG D eni
June 23, 1907 Maximum for period._. " 67[1. 93(2. 18]2. 34]2. 5012, 93[3. 54/
1D1 i Il 1
Memphis, Tenn. _..__.__.._ &%ﬁzﬁggtprempltatlom '2?'2 32%3‘23'33‘%‘;3 gg
July 16-17, 1929. Maximum for period. " 702, 91/2. 99[3. 23(3. 2413, 25(3. 87]4.
Meridian, Miss ... ?ﬂ%ﬁgggtprecmltatwn- ; . - 25/1.81)2. 2812, 2.5322333-(1)33.?-‘;3. ﬁ
Aug. 13, 1906. Maximam for period..- : : . 2. 7312, 96[3. 25(3. 63(3. 74
Miami, Fla... ..o &%ﬁ:ﬁggtweammmn- 3 gga. ;g 4-(21(1&?%5.% 2
June 14, 1933. Maximum for period. .. . . . - 00]5. 12[5. 13 ..
Miles City, Mont____.___. {&mﬁ:ﬁé’fcm‘tatmn' - R . . . 7 +"( iiuiied irntiel et il il Sl g il et il
July 21-22, 1923. Maximum for period- . - , .
Milwaukee, Wis.._...... {&ﬁgiﬂt‘_’fﬁcf?‘f‘_’“‘m' gt
June Maximum for peri o4l1’ 3511, 5011 711, 8611, 9712, 0612, 12}2 201111

91
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Minneapolis, Minn________
June 26, 1914.

Mobile, Ala_____....__.___
July 19, 1917.

Modena, Utah_____________
July 27, 1916.

Montgomery, Ala.____....
May 30, 1905.

Moorhead, Minn_____.____
Aug. 29, 1908.

Mount Tamalpals, Calif__.
Feb. 20, 1917.

Mount Weather, Va_______
May 14, 1905.

Nantucket, Mass__________
Oct. 20, 1910

Nashville, Tenn______.___.
July 19, 1921.

New Haven, Conn._._.._..
July 24, 1928.

New Orleans, La_____..._..
Apr. 15-16, 1927,

New York City, N.Y__._..
Aug. 12, 1926.

Norfolk, Va__________...._.
Aug. 31, 1901,

Northfield, Vt_._......_...
Aug. 14, 1918.

Northhead, Wash___.___..
Dec. 10, 1920.

North Platte, Nebr ........
Aug.

Oklahoma City, Okla.._..
Sept. 18, 1923.

{
{
{
{

{
{
{

{Observed precipitation.

Observed precipitation.
Increment.

. [11:30 p.m.

Maximum for period.---
Observed precipitation.

Increment______________ -

Maximum for period.__|..

Observed precipitation_
Increment.
Maximum for period--.|..
Observed precmxtatlon.
Increment
Maximum for perio

Increment

{Observed precipitatioﬁ:

Maximum for period.._| '

Observed precipitation.
Increment ... ..__.__..
Maximum for period.-._
Observed precipitatio:
Increment.____

Maximum for period...

Observed precipitation.
Increment.__.._____._____ -

Maximum for period...

Increment
Maximum for period...
Observed precipitation-
Increment____._______..
Maximum for period.-.
Observed precipitation.
Increment____..______..

{Observed precipitation.

Maximum for period.._|-._

Increment -
Maximum for period..

Observed precipitation.
Increment.
Maximum for period...
Observed precipitation.-
Increment.

Maximum for period___
Observed precipitation.
Increment..__._._..
Maximum for penod.
Observed precipitation.
Increment
Maximum for period...
Observed precipitation.
Increment.

Maximum for period. ..

1T,

= trace.

5
1.39|1. 69|1. 992,
1. 43|1.74(1. 942 1312, 18-

.60] .31 19] . 05]__.
1. 431,741, 942 132 181

2 During the night.

1.67 I
00| .
1671,
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TaBLE 1.—Most intense rainstorm recorded at each station through 1933—Continued

Entire storm Fall Precipitation for various periods, in inches
Time ex- | prior
Station and date Item Duration Rovaly tg o Minutes Hours
Rain- b A
fall egan sweI
From— | To— ratet| 5 10| 15|20 25|30 |35(40| 45|50 60]80(|100{120 3 | 6 |12
Ob d 2 I2n98 I'n.33 7] 714716317119 2.05(2. 21(2. 33
served precipitation_| 1:02 p.m. | 6:24 p.m. . 98] 4:49 p.m. 0. 33(0. 67(0. 97(1. 27|1. . 71{1.91/2.05(2. L 2532 {34  R B S I
Olﬁf]has I\{ggg ----------- {Increment .............. ’ P .16] .12 . 20| .08
¥ 6, 1898. I(\)/Il;aximuén for pen;iod_._
served precipitation_
O?&fg?&' I;I91Y5 ----------- {Increment ..............
Y 9, 1915. Maximum for period. . _

Palestine, Tex.. ... ...
May 9, 1921.

Parkersburg, W. Va____...
1903.

Increment
Maximum for period. .

{Observed precipitation_
{Observed precipitation.

Increment

Aug. 19, Maximum for period---
Pensacola, Fla_____________ {gﬂtﬁigggtpremp itation. .
Oct. 20, 1909 Maximum for period. .. B . 53(2. 20/2. 883. 3713. 65/3. 80[3. 94/4. 01|4. 15(4. 27/4, 49(4. 734.82(-____
Peoria, T ____._._._._._._ {ﬁ%ﬁgggt{’fmf’_‘fa&on- ‘11 p.m. m. |2 .m. 13 0011 71 9312, 282, 4512, 5202 5712, 60 .- .- oo
July'2, 193172 Mo for period. . : 51| L8711 2011, 50[1. 80[2. 10[2: 3212 45[2. 5212, 572,60 -~ ~|. .| ]
Philadelphia, Pa. ... {g]bcsr%gggtprmpnatlon._ : .m. | 1: .m. 3 B .m. :08 . 24(1 - 12 - 75129513 . 69'5. - 33
Aug. 3, 1898. Maximum for period. - . 28[1. 62/1. 92(2. 24/2. 47/2. 67|2. 99/3. 30,3. L 25(5. 43|
Phowni, Ay o :
July 17-18, 1908. Maximum for period. -
S o i
Aug. 29, 1912. Maximum for period____ -
Pitsburgh, Pa.______.__. ot — oo o1l 100 ol
’ ' Maximum for period.._|... 1. 43 1.43
po o | T :
Aug. 9, 1930. Maximum for period- - |-l f_______|______{.32(.48|.59{.68| .80 .89 .96/1 011051 08|.___|.___| ___|____|_____|_____

P%nt Reyes nght Calif. .. {&zi%%ggtprecipitation.
ov.3,1918, ~  ||ynerement..............

Maximum for period. .-

Port Angeles, Wash._____. {Observed precipitation.-

Increment._._._._______ -
Aug. 1, 1918 Maximum for period.

81
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Observed precipitation. .33 . 8011. 2111. 9312, 16:2. 17)2. 18'2, 20/2. 2312, 24:2. 26'2, 42,2, 68/2. 81
Port Arthur, Tex..._...... {Incrementl_).. ~ 5 11 17223 o1 011020301 02 6] 2613
ay 11, 1930. Maximum for - 1.13/1. 601 93/2. 16/2. 1712, 18 2.;32. 2312. 24/2. 2612, 42,2, 68(2. 81
: Observed precipitation. .51 .8411.251.56/1.86/2.10.2. 28/ ____|____|____|____{____|____|
Port Huron, Mich........ {Increment .............. A -25| .33 41| 131] . 30| . 24] . 18
uly 20, 1916. Maximum for period._- . 741. 051, 35/1. 60/1. 862. 1012 28
Portland, Maine..._______ i)bserved precipitation_ 08 (l)i .23) .58(1.64|___ | ___|___
Sept. 14-15, 1904 acrement.......... o o8 -4 -
pt. y 1905 glémmuén for period___ 1. é(l) .
served precipitation_ .
Portland, Oreg. ..o {Increment ______________ 30| 33| . 07] .05 - 03| . 06 . 00 .
2. & g glﬁlximum for period___ 631 . 931. (;O 1. 05]1. 10(1. é()‘ 1. lg .
. served precipitation. 19| . 39| . 74{1. 15/1. 48]1. 661. 7
Providence RI..oooooo {Increment ______________ “12| “20{ 35 .41 . 33| - 18] . 12
ne 20, 1919. Maximum for period.__ . 76(1. 091. 20]1. 47|1. 59(1. 71[1. 78
Pueblo, Colo Observed precipitation. 71| . 93(1. 20(1. 42|1. 59(1. 72(1 79
June?, 1921, 7 TTTTTTTTC Increment...___________ 33| .22 .27 .22 .17 . 13| . 07|
4 . Maximum for period___ 71{ . 93/1. 20(1. 421. 59(1. 72{1.79(____|_
Raleigh, N.C Observed precipitation. 56] . 86(1. 48/2. 21(2. 57/2. 76(2. 87|2.
Tuly 14, 1014, Increment_.____________ .34].30| .62 . 73| .36| .19 . 11 .
4 . g[émmu(ﬁn for period___ 1. 35/1. 7112. 01|2. 35|2. 57[2. 76|2. 87/2.
e served precipitation. . 43) . 721, 1211, 35(1. 45].___|____
Rapld City, & Dak...._.. {Increment ____________ .24f 29 (40| 123| 110/
4 . Maximum for period___| .69] . 93|1. 16(1. 35(1. 45 -
Reading, Pa Observed precipitation. - 7711, 2811. 74/1. 92/2. 05(2, 11{2. 20/2.
Aug. 71932, T Increment...___________ a .42| . 51) 46| . 18] . 13| . 06] .09
e Maximum for period_._ - 9711, 3911. 74(1. 92/2. 05/2. 11/2. 20/2. Y A - [
.10] .15 . 20 . 29] . 40| . . .

Red Bluff, Calif___________

Sept. 13-14, 1918, .05) .09 .11

Increment ... _________ . 04] . 05 .09 . .07
. 511,731, 89(1. 05/1. 21|1.

{Observed precipitation.
Maximum for period.__[.___

Observed precipitation_ .43) . 64| .76| 84| ___
R?,;’éb;e‘;gl'é ----------- {Increment ______________ i .30] .21 .
c o . Iglgaximu(? for period.__|.. .51 1.64 4 ||
; served precipitation_ . 611, 16 2/2. 47|2.
Rfﬂg%%d’ls}g """""""" {Incrqment ______________ .46) . 55| . 56| . 50| . 25| .
s . I(\)/Igmmu(;n for period. .. 1. 111, (751 2. 072.322.58 A
served precipitation_ .44] . 71(1. 06)1. 36/1. 70(1.
Rt N Y e {Increment ______________ “30] S27] .
4 : gll?ximu(;.n for period___ . 65] . 991,
served precipitation. . 80/1.10/1.
Rﬁeg:gg,lggeg """"""""" {Increment ______________ . 25| . 30
’ . Maximum for period . 80|1. 10/1. .
Moo Ay ar Ohserved precipita . 86|1.17|1. . .
B B Increment_____ _ . 550 .31 .04 .
June 6, 1930. ll(\)/[l;aximuén for period.__ . 8611.17/1. .
served precipitation. .47 .59 .71 .
Rovel Conter, Ind ... {Increment ______________ -33| 112/ 112 Cog |
’ . Ig[l;aximugl for period._ _ .48 . 901. Og 1. 25/1. 35(1.
served precipitation_| 2: .m. | 2: .m. . : .m. . . 18) . 45) . 63| .66]____
Sa(grcz}mzegltfézgalif “““““ {Increment ___________ .18 .27/ .18] . 03(____
i . Maximum for period__ _1.271 .45] . 631 .66]____

1T, = trace. 2During the night.
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TaBLE 1—Most intense rainstorm recorded at each station through 1933—Continued

Entire storm Fall Precipitation for various periods, in inches

Time ex- | prior
cessive | to ex-

Station and date Item Duration . rate ces- Minutes . Hours
R;;H]' began | sive
From— | To— rate! | 5 | 10| 15|20 25 |30(35|40|45|50|60|80|100{120( 3 | 6 |12

Saginaw, Mich_ .. {&%ieegggtprecnpltatlon. :25 p.m. | 5:12 p.m. . ‘41 p.m. - 080- 1810 400, LU 21— olo oo |l
July 5, 1023. Maximum for period-

Saint Joseph, Mo_..____._. {Observed precipitation-| 9:27 a.

San Francisco, Calif___.._.

Nov. 4, 1918, Increment

{Observed precipitation.

June 17, 1928. Moo for period___ -
Saint Louss Mo...-——. {g};i*;g;ggtmw'mm“""- "9 17 15| - 29/ :
’ Maximum for period.-- - R - . 551 00|1. 24{1. 48|1. 58/1. 71 -
Y — {ggig,;ggtmwwén°ﬂ- ) o et Kkt R BT 8 B~ B 8+ v :
! ' Maximum for period. .-\ . -- - —ee|- _!. 54 .9811. 33]1. 65(1. 892. 1212, 212, -

Salt Lake City, Utah.____ {ggiggggtmwww°n-_ 3| oa| 103 -on :
Aug. 13, 1931. Maximum for period__- I - .36 .66 .77| .80| .83| .85| .86 .| -
SSK l;}nlt gn}gi él‘ex __________ {&bci%g:gtx_)ieclpltétlon_ :50 p.m. | 4:17 pm. | & :39 p.m. 13 .07 341 . 561 19 1:?;% 1: gé 2:(2)(1) - -
i : Maximum for period. . 1.882.10/2. 37:2. -

San Diego, Calif____.._._.. {9;33;333%““10“ 5| 3 Z
Mar. 15, 1905 Maximum for period. - -
L — [y prcbaton :
Oct. 19, 1924. Maximum for period__ -
Sandusky, Ohio.._.__..... {g]tésreegggtpreclpltatlon. :
June 5, 1917. Maximum for period. - -
Sandy Hook, N.J__._._.... {Ionlésrzl;gggtprempltatlon. z
Aug. 10, 1931. Maximum for period. _. -

M)?ximum for period.- ..
sall\} Juan, P2.R _____________ {?n csl-%gggtpmcm itation.
ov. 11-12, 1831. Maximum for period_ ..

Increment. . -.oococe--
Feb. 2, 1926 Maximum for period.--.

San Luis Obispo, Calif. ... . { Observed precipitation..
. 53] .50 640

02
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Spokane, Wash____________

Observed precipitation-
Increment.

Santa Fe, N.Mex.....__. g]lﬁix;;ggtpreclpltanon. A0pam. g P g LAy B DL T ) 13 J SO U NS M
Aug. 12, 1922. Maximum for peri
Sault Ste. Marie, Mich..__ {?ngiggggtDWCID“a“"“-
Aug. 7, 1916. Maximum for period__. ‘
Savannah, Ga.._.......... Dnerement o piatom| -
July 10, 1621. Maximum for period.__ -
Scranton, Pa______________ &%ﬁg:gtprempl tation- -
July 24, 1933. Maximum for period___ -
Seattle, Wash_..___________ Obeerved precipitation. -
Aug. 24, 1921 Maximum for period. . -
Sheridan, Wyo__....__.___ Qbserved precipitation- “16 48| - -
July 2, 1912. Maximum for period_._ - - - . . . Dt It e et Bt T Pl it it et nal 9 10 - -
Shreveport, La_.._......_. Drmament o pation. :
June 25, 1932. Maximum for period. . N
Sioux City, Iowa__.___.___ ?ﬂ%ﬁ;ggtprecmnatlon. -
June 13, 1630. Maximum for period__- -

July 21, 1910. Maximum for period- _
Springfield, L. ___._..... Dbserved precipitation.
July 23,1917. Maximum for period_ .
Springfield, Mo.__..____... Observed precipitation.
May 6, 1906. lglaximué:u for period. -_
bserved precipitation.
Syracuse, N.Y.____________ Increment. ... ... 3
June 21, 1932. Maximum for period- - .
Tacoma, Wash._._______. nerementc Pitation- 209) .
Nov. 1-2, 1909. ngimu&n for period. .- a8
Observed precipitation. - 991&.
Tampa, Fla__.___......_. {Increment .............. ,; 20
June 12, 1900. | Maximum for period B
Tatoosh Island, Wash__- {&%ﬁiﬁﬁgﬁ’ff cipltation- 12
Oct. 18, 1914. gfaximuén for period_ .. 88 ; %
bserved precipitation. - 8312
nglorbg‘elxg.o.s ---------- jInerement .............. . 08| .
pr. 29, . [Maximum for pqrioq-__ 2. §3 . - é-ié é.éé ".‘ié 2'5,}
Terre Haute, Ind_.._...... {bserved precipitation- el el Tal Yol - T8 20| 20| -os|: 1 - :
July 7, 1915. Maximum {or Period. .- --o-meoslecmmmmmmmncdooo b 1..0511, 3211, 3811, 5611, 7011, 80!1. o812, 18l2. 38l 46l2. 57l2- 94| -1 TTITIITT

1 T'.=trace. 2 During the night, 6234 hours.
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TABLE 1.—Most intense rainstorm recorded at each station through 1933—Continued

Entire storm Fall Precipitation for various periods, in inches

Time ex- | prior
cessive | toex-

Station and date Item Duration . rate cos- Minutes Hours
szif' began sivel
From— To— rate! | 5 ) 10]15| 20| 25|30|35| 40| 45| 50| 60]|s0|100{120] 3 | 6 |12

Observed precipitation._| 2: .m. | 5: .m. . H .m. X . . A . . . 23(2. 94;3.
Thomasville, Ga._.._._____ Increment._............_ .21).314.12) . .57} .55) .71 .
June 27, 1909. Maximum for period. .. R . . . A . . . 17]3. 36(3.
Observed precipitation.| 7: . : .m. X : .m. . . . . . . . . 3412.9313.
Toledo, Ohio. _.__________. Increment . . . . . . . .59 .
Aung. 16, 1920. Maximum for period.- . e . . . A A A . 08/3. 26/3.
Observed precipitation. 20} .
Tonopah, Nev__________._. Increment-__.....___.._ -
Sept. 12, 1923. Maximum for period. -
Observed precipitation.
Topeka, Kans_._..._______ Increment_____._______
Sept. 14, 1930. Maximum for period. -

Trenton, N.J___________...

Observed precipitation.
Increment.

June 30, 1920. Maximum for period. -
Observed precipitation-

Valentine, Nebr...._.._._. Increment..._.__..o..__
July 6, 1915. Maximum for period. ..

Vicksburg, Miss......._.__

Observed precipitation.
Increment______.._.

May 12, 1923. Maximum for period.
Observed precipitation.
Walla Walla, Wash________ Increment. ...
May 25, 1911. Maximum for period. -
Observed precipitation_
‘Washington, D.C_____.___. Increment.
July 15, 1921. Maximum for period. -
Observed precipitation-
Wausau, Wis._____________ Increment.
July 29, 1924. Maximum for period. - -

RERINERS GRS

‘Wichita, Kans___._________

Observed precipitation.
Increment.

June 14-15, 1931. Maximum for period. - - 1. 90{2.
. Observed precipitation. 1. 12(1.
Williston, N.Dak._.._._.__ Increment. 27 .
June 9, 1932. Maximum for period. . . 1.76|2.
.. Observed precipitation. 2. 44(2. 60(2.
‘Wilmington, N.C_________ Increment._ . ___________ 64| . . . 05)
Sept. 23, 1923. Maximum for period. . 2. 4412, 602. 65/2. 68 |____]... RO O N

(44
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‘Winnemucea, Nev..____
June 29, 1925.

Wytheville, Va_________
Aug. 22, 1916

Yankton, S.Dak________
May 26, 1912.

Yellowstone Park, Wyo____

July 13, 1929.

{Observed precipitation_
Maximum for period.__
Observed precipitation.-
Increment._..._________
Maximum for period. ..
{Observed precipitation.

Increment....__________
Maximum for period. ..
{Observed precipitation..

Increment._______.____.
Maximum for period. ..

Increment._.._____..____ -

1T, = trace.

TABLE 2.—Maxzimum rates of precipitation at each station, through 1933

2 During the night.

Precipitation in inches during number of minutes stated ! Hours
Station
5 10 15 20 25 30 35 40 45 50 80 100 120 6 12

Abilene, Tex-_..._._.___________.__ 0.66 1.14 1. 55 1.85 2.04 2.27 2.50 2.65 2.66 2.76
Albany, N.Y__. .58 .87 1.17 1.35 1.53 1.58 1.61 1.66 1.67 1.70
Alpenp,, Michoo____.___.___._ 59 .94 1.11 1.29 L57 | ... 1.60 1.68 L7 feeo o
Amarillo, Tex_..........____. .63 .88 119 1.44 159 171 1.87 1.93 1.96 1.99
Anniston, Ala_._.________.________ .65 1.24 1.81 2.36 2.68 2.97 3.25 3.43 3.50 3.60
Apalachicola, Fla________._________ .63 1.26 1.56 1.84 2.04 2.23 2.47 2.55 2,59 2. 66
Asheville, N.C______.____.___._______ .83 1.31 1.71 1.80 |occeaaz 2.12 2.40 2.53 2.65 2.67
Atlanta, Ga____.__________________ .84 1.27 1.65 1.90 2.10 2.39 2.69 2.89 3.03 3.19
Atlantic City, N.J_.___._____._____ .83 1,19 | oo 1.32 1.53 1.74 1.89 2.08 2,22 2.33
Augusta, Gaoooooo___ .. 1.24 1.80 2,11 2.26 2.46 2. 68 2.84 b 1) U PR R,
Austin, Tex._____________________ - .53 .98 1.25 1.46 1.58 1. 69 1.76 1.85 1.90 2.00
Baker, Oreg_._. - .30 .44 .50 .58 .70 P30 RSN U NU S
Baltimore, Md____._________._____ .74 1.39 1.90 2.23 2.52 2.69 287 L

entonvilie, Ark_________________’ .64 119 1.45 1.62 1.72 1.84 1.89 2.13 2.18 2.21
Binghamton, N.Y_..______..._____ .50 .90 1.07 1.33 1.46 1.54 1.76 1.94 2.10 2.18
Birmingham, Ala._.__..____.._____ .64 1.13 1.53 1.83 L97 o eeeo 1.99 2.10 2.27
Bismarck, NN-Dak___.__.__________ .68 1.10 1.38 1.53 1.93 2.26 2.59 2.80 2.94 2.99
Block Island, R.I.___.__...________ .38 .64 .87 1.06 1.28 1.44 1.52 1.67 1.80 1.85
Boise, Xdaho__.. .. _..______________ .17 .33 .42 .55 W64 || .69 .78 .8
Boston, MasS..oo- oo __ 56 .90 1.07 129 1.41 1.45 1.52 1. 54 1.62 1.63

1For each period indicated, the precipitation shown may have occurred in either the same or a different storm from that in which any other of the precipitations occurred.
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TaBLE 2.—Maxtmum rates of precipitation at each station, through 1933—Continued

Precipitation in inches during number of minutes stated Hours
Station
5 10 15 20 25 30 35 40 45 50 60 80 100 120 6 12
Broken Arrow, Okla____________ .- 0.48 0.77 1.05 1.24 1.36 1.46 1.54 1.69
Brownsville, Tex._ .64 1.28 1.69 2.08 2. 46 2.94 3.26 3.57
Buffalo, N.Y__ .42 .70 .92 1.00 1.18 1.34 1.57 1.68
Burlington, Vt. .47 .85 .99 1.03 1.24 1.38 1. 56 1.63
Cairo, I, Lo .63 .93 1.32 1. 54 1. 66 1.76 1. 86 2.10
Canton, N. Y. _______. .45 .78 1.06 1.26 1.49 1.73 1.85 1.91
Cape Henry, Va_______________.___ .70 1.25 1.80 2.13 2. 46 2.79 3.11 3.42
Charles City, Iowa__._._._._______ .48 .87 1.16 1.46 1.69 1. 90 2.03 2.16
Charleston, S.C.___._.__.....l_.__ .56 1.02 1.48 1.87 2.16 2.36 2.57 2.77
Charlotte, N.C____________________ .63 1.00 1.30 1.51 1.70 1.86 1.94 2.04
Chattanooga, Tenn..._____._______ .80 1.23 1.51 L7 e 1.85 2.10 2.30
Cheyenne, Wyo_____._____________ .48 .90 1.32 1.63 1.92 2.04 2.22 2.32
Chicago University, Il ____________ .58 .96 1.22 1.51 1.72 2.03 2.20
Cineinnati, Ohio____..____._______ .78 1.40 1.78 2.13 2.47 2.57 2.60
Cleveland, Ohio... .78 1.09 1.46 1.77 1.78 1.80 {oooos
Columbia, Mo__.__________________ .63 .99 1.22 1.36 1.61 1. 86 2.06 2.21
Columbia, 8.C_____________________ .56 1.05 1.39 1.60 1.67 1.86 1.99 2.12
Columbus, Ohio__._______________ .53 .89 1.31 1. 56 1.80 2.05 2.22 2.34
Concord, N.H__._______.__________ .55 1.06 1.55 1.88 2.18 2.39 2.60 2. 69
Concordia, Kans_.......___..____. .58 .98 1.37 1.68 1.99 2.13 2.25 2.35
Corpus Christi, Tex__..____________ . 60 1.14 1.44 1.78 2.18 2.38 2. 60 2.88 3.08 3.22 3.63 3.82
Dallas, Tex ... ..__.____.___ .72 1.29 1. 54 1.7 2.07 2.40 2.71 2.88 3.08 3.17 3.25 3.35
Davenport, Iowa .54 1.00 1.38 1.59 1.61 1.88 2.13 2.42 2.63 2.69 [coaoo oo o
Dayton, Ohio._..__._.______ .44 .77 1.00 1.33 1. 54 1.75 1.79 1.83 2.03 2.15 2.26 2.52
Del Rio, Tex. . oocooe . .62 1.08 1.58 2.08 2.41 2.74 3.23 3.7 4.14 4.39 4.67 5.07
Denver, Colo. ... .87 1.20 1.52 1.62 1.67 172 . 1.80 1.93 2.20 2.32
Des Moines, Iowa___ .62 1.10 1.33 1.53 1.67 1.74 1.99 2.22 2.29 2.32 2. 62 3.05
Detroit, Mich__...__. .78 1.37 1.81 2.06 2.21 2.36 2.46 2.51 2. 59 2.60 2.98 3.47
Devils Lake, N.Dak. .90 1.45 1.84 2.18 2.24 2.40 2. 54 2.64 2.66 {..._____ 2.70 (-
Dodge City, Kans_.........._._... .55 1.02 1.34 1.55 1.86 2.21 2.50 2.81 2.95 3.11 3.47 4.27
Drexel, Nebr__ ... .50 .77 1.15 1.36 1.47 1.60 1.80 1.94 2,06 | oo |emeei e
Dubuque, Iowa_ .66 1.20 1.54 1.74 1.99 2.23 2.40 2. 51 2.64 ) _______ 2.66 2.97
Due West, S.C__ . 56 1.09 1.53 1.84 2.25 2.53 2.74 2.95 3.15 3.30 3.45 3.01
Duluth, Minn_ .54 .98 1.22 1.38 1.48 1. 60 1.71 1.80 1.96 2.12 2.26 2.51
Eastport, Maing .45 .75 .96 1.03 1. 1.16 1.25 1.34 |l 1.46

(4
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Elking, W.Va_____________________.

Ellendale, N.Dak
El Paso, Tex......
Erie, Pa__..___.___________

Escabana, Mich__.......__._.

Eureka, Calif.__
Evansville, Ind-

Flagstaff, Ariz._____________
Fort Smith, Ark___.._..___________
Fort Wayne, Ind_........_._____.

Fort Worth, Tex.....o......___.

Fresno, Calif.____
Galveston, Tex
Grand Haven, Mich____

Grand Junction, Colo_..._._....__.
Grand Rapids, Mich_____________.

Green Bay, Wis_ .
Greensboro, N.C.
Greensville, S.C

Groesbeck, Tex_....o..o....._.
Hannibal, Mo ___._....________.

Harrisburg, Pa_
Hartford, Conn..
Hatteras, N.
Havre, Mont.

Helena, Mont _
Honolulu, Hawaii.
Houghton, Mich. _
Houston, Tex.__

Q
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L PPN DN
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Huron, S.Dak ...
Indianapolis, Ind_.________._______

Iola, Kans...._..__
Jacksonville, Fla
Jupiter, Fla_____

NSO

R et

LomEEe
© o
LrOoN

Kalispell, Mont_ . ...

VILVA AONZNOHYA-ALISNELNI TIVANIVY

Kansas City, MO ....____.._.___

Keokuk, Iowa. .
Key West, Fla__
Knoxville, Tenn.

e
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LaCrosse, Wiso oo cmocemmemmman.



TaBLE 2.—Mazimum rates of precipitation at each station, through 1933—Continued

Precipitation in inches during number of minutes stated Hours
Station
5 10 15 20 25 30 35 40 45 50 60 80 100 120 3 6 12
Lander, Wyo-.- - 0.45 0.75 1.02 1.16 1.24 1.31 1.39 1.40 1.41
Lansing, Mich - .66 .90 1.02 1.29 1.47 1.54 1.61 1.65 1.70
LaSalle, Il _._ - .63 90 117 oo 1.24 1.43 1.66 |- ooca|acaee -
Lewiston, Idaho. - .30 . 50 .65 80 .95 1,05 || -
Lexington, Ky ... .66 1.13 1.54 1.83 2.10 2.34 2.63 2.85 296 3.09| 3.20| 3.26( 3.79| 515} 6.17 | o_|ooo___
Lincoln, Nebr__ ... .67 1.24 1.70 1.98 2.26 2.53 2.78 2.90 2.99 3 .
Little Rock, Ark - .58 1.00 1.28 1. 53 1.68 1.91 2.12 2.23 2.29 . .
Los Angeles, Calif. - .42 .53 .66 .87 .99 1.10 1.18 1.28 1.32 . .
Louisville, Ky.. - 79 1.11 1.44 1.55 1.75 1.91 2.07 2.23 2.39 . .
Ludington, Mich.. 52 .82 10 1.24 1.38 1.51 171 1.96 | 2.14 228 250 (...
Lynchburg, Va ..o .56 1.06 1. 51 1.89 2.03 2.13 2.19 2.55 2.93 3.15 3.49 (...
Macon, Ga._.._ - .62 1.13 1.57 1. 96 2.14 2.36 2. 58 2.95 3.31 3.67 4.29 5.25.
Madison, Wis_ - .55 1.08 1.37 1.61 1.88 2.09 2.29 2. 64 2.98 3.19 3.64 4. 54
Marquette, Mich_ - .48 .74 .96 1.16 1.42 1.67 1.93 2.18 2.34 2. 50 2.93 3. 54
Memphis, Tenn. ... .78 1.17 1.61 2.07 2.46 2.70 2.91 2.99 3.23. 3.24 3.25. 3.87
Meridian, Miss_ ... .67 1.05 1.52 1. 90 2.15 2.36 2. 56 2.73 2.89 3.06 3.63 3.74
Miami, Fla. .70 1.14 1. 57 2.02 2.46 2.89 3.24 3.53 3.79 4.00 4.53 5.09
Miles City, - 38 .62 .81 . ————
Milwaukee, Wis__ - .54 .94 1.35 1 2.67.
Minneapolis, Minn.... ... .81 1.05 1.16 1 2.38
Mobile, Ala__ .. _ .73 1.33 1.54 1 3.90
Modena, Utah__ - .38 .68 95 1. 1.68
Montgomery, Ala_ - .61 1.04 1.47 1. 3.55
Moorhead, Minn._. - .68 1.02 1.37 1. 2.60
Mount Tamalpais, Calif....__._._. .19 .34 .40 .45 .50 .53 .89 .65  LT1 el
Mount Weather, Va__......_..__.. L5517 .85 114 oo . . . . . A 2.62
Nantucket, Mass. R .42 .69 .81 . . . . A A 2.42
Nashville, Tenn.. . - .60 1.19 1.33 1. 2.68
New Haven, Conn.. - .78 1.27 1.77 2,26 | 232 o |eeeeofeeoo oo 2,33 237 ao___
New Orleans, La. . ccocoeoooaoo. .75 1.19 1.68 1.97 3.77
New York City, N.Y_.______._____ .68 1.20 1.63 1.93 2.75
Norfolk, Va___. - . 64 .99 1.35 1.57 3.59
Northfield, Vt.. - 85 1. 46 1.64 L7 174} 1.8} 1.8 | L91| | o
North Head, Wash. - .27 .32 .38 .43 .48 .53 .57 .63| .69| .74| .88 | ...
North Platte, Nebr..._________.___ .58 .81 1.02 1.21 3.26

92
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Oklahoma City, Okla. ... .....__
Omaha, Nebr____.__.
Oswego, N.Y.
Palestine, Tex. .
Parkersburg, W.Va____....._......

Pensacola, Fla___ ...
Peoria, Ill._...__
Philadelphia, Pa_
Phoenix, Ariz___.
Pierre, S.Dak_______ ...

Pittsburgh, Pa_ ...
Pocatello, Idaho.____
Point Reyes Light, Calif.
Port Angeles, Was _
Port Arthur, Tex______.________.__

Port Huron, Mich
Portland, Maine.
Portland, Oreg.___
Providence, R.I_-
Pueblo, Colo- oo

Raleigh, N.C______________________
Rapid City, S.Dak.
Reading, Pa___.__
Red Bluft, Calif. .
Reno, Nev._.....

Richmond, Va. ..
Rochester, N.Y
Roseburg, Oreg.
Roswell, N.Mex..
Royal Center, Ind._.

Saint Louis, Mo._
Saint Paul, Minn_ .. _____.....__.

Salt Lake City, Utah____.___.____.
San Antonig, Tex_
San Diego, Calif-_
Sand Key, Fla__.
Sandusky, Ohio. .
Sandy Hook, N.J.
San Francisco, Calif..
San Juan, P.R____
San Luis Obispo,

Santa Fe, N.Mex.._._. N
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TABLE 2.—Mazximum rates of precipitation at each station, through 1933—Continued

Precipitation in inches during number of minutesstated Hours
Station
5 10 15 20 25 30 35 40 45 50 80 100 120 6 12
Sault Ste Marie, Mich__..____...__ 0. 61 0.85 0.92 0.94
Savannah, Ga______________.______ .65 1.08 1.49 1.90
Scranton, Pa... .51 .92 1.12 1.43
Seattle, Wash__ .29 .46 .51 .57
Sheridan, Wyo_....______..._____. .48 .69 .85 .99
Shreveport, La__.________._________ .69 1.24 1.73 1.80
Sioux City, Iowa___.____....______ .75 1.31 1.75 2.18
Spokane, Wash__....._____________ .23 11 N PR
Springfield, Il . .59 1.02 1.41 1. 67
Springfield, Mo..__.._..______.__. .59 1.02 1.30 1.40
Syracuse, N.Y_____________________ .57 .84 1. 06 1.38
Tacoma, Wash____________________ .15 .29 .35 .38
Tampa, Fla_______________________ 1. 05 1.66 2.03 2.17
‘Tatoosh Island, Wash . .33 .50 . 69 .88
Taylor, Tex. ..o 1.90 oo 2.30 2.75
Terre Haute, Ind__ . | 105 1.32 1.38 1. 56
Thomasville, Ga.-_ - .71 1.26 1.83 2.27
Toledo, Ohio._ - .60 1.19 1.76 2.18
Tonopah, Nev. . .21 .34 2
Topeka, Kans...._.__.._._________ .66 1.07 1.38 1.74
Trenton, N.J______....._.________ .56 .94 1.13 1.43
Valentine, Nebr_ - .75 1.37 1.87 2.14
Vicksburg, Miss___ B .74 1.19 1.39 1.73
Walla Walla, Wash_ R .21 .29 .38 .46
‘Washington, D.C__._____.________ .69 121 1.51 1.62
Wausau, Wis.._____._____.________ .51 .93 1.27 1.49
Wichita, Kans.__ .60 1.10 1.47 1.73
Williston, N.Dak. .61 .91 1. 14 1. 49
Wilmington, N.C___ .65 1.07 1.47 2.01
Winnemucea, Nev________________ .27 .53 .71 .79
Wytheville, Va_.__________________ .55 1.10 1.48 1.74
Yankton, S.Dak.___ .75 1.13 1.32 1.49
Yellowstone Park, Wyo_..__.___._ .17 .30 .31 .39

8¢
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FIGURE 6.—Five-minute rainfall, in inches, to be expected once in 10 years.
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FIGURE 7.—Five-minute rainfall, in inches, to be expected once in 25 years.
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fOmin.-2yr

FIGURE 10.—Ten-minute rainfall, in inches, to be expected once in 2 years.
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FIGURE 11.—Ten-minute rainfall, in inches, to be expected once in 5 years.
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F1GURE 12.—Ten-minute rainfall, in inches, to be expected once in 10 years.
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FIGURE 13.—Ten-minute rainfall, in inches, to be expected once in 25 years,
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FIGURE 14.—Ten-minute rainfall, in inches, to be expected once in 50 years.
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FIGURE 15.—Ten-minute rainfall, in inches, to be expected once in 100 years.
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30min.- 2yr.

FIGURE 22.—Thirty-minute rainfall, in inches, to be expected once in 2 years.
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F1GURE 23.—Thirty-minute rainfall, in inches, to be expected once in 5 years.
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Fi1cURE 36.—Two-hour rainfall, in inches, to be expected once in 10 years.
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F1GURE 37.—Two-hour rainfall, in inches, to be expected once in 25 years.
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FIGURE 53.—S8ixteen-hour rainfall, in inches, to be expected once in 50 years.
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FIGURE 56.—Twenty-four-hour rainfall, in inches, to be expectgﬂd)onoe in 10 years. (Data for Pacific Coast

area are given in fig
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FIGURE 57.—Twenty-four-hour rainfall, in inches, to be expected once in 25 years. (Data for Pacific Coast
area are given in fig. 61.)
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in inches, to be expected once in 5 years

and once in 10 years.

F1GURE 60.—Twenty-four-hour rainfalls in the Pacific Coast district,
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F1GURE 61,—Twenty-four-hour rainfalls in the Pacific Coast district, in inches, to be expected once in 25

years and once in 50 years.
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FIGURE 62.—Twenty-four-hour rainfall in the Pacific Coast district, in inches, to be expected once in 100

years.
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FIGURE 63.—Excessive precipitations at Honolulu, T. H., 1904-33. A4, Record of rates and durations; B

frequency of occurrences.
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FIGURE 64.—Excessive precipitations at San Juan, P. R., 1898-1933. A, Record of rates and durations; B
frequency of occurrences.
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FIGURE 65.—Number of excessive rainstorms in January, per 30 years,
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F1GURE 66.—Number of excessive rainstorms in February, per 30 years,
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FIGURE 67.—Number of excessive rainstorms in March, per 30 years.
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FIGURE 68.—Number of excessive rainstorms in April, per 30 years.
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FI1GURE 69.—Number of excessive rainstorms in May, per 30 years.
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Fi1GURE 70.—Number of excessive rainstorms in June, per 30 years,
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FIGURE 71.—Number of excessive rainstorms in July, per 30 years.
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FIGURE 72.—Number of excessive rainstorms in August, per 30 years.
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FIGURE 73.—Number of excessive rainstorms in September, per 30 years.
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FIGURE 74.—Number of excessive rainstorms in October, per 30 years.
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NOVEMBER
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FIGURE 75.—Number of excessive rainstorms in November, per 30 years.

DECEMBER

Figure 76.—Number of excessive rainstorms in December, per 30 years.
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